
 

Safety Goal 
Impacted

Customer Goal 
Impacted

Down 25 batches 
as of 5/6/16

Environmental 
Goal

Impacted

Step 2. Cause Map

Property
Goal

Impacted

Production 
Goal

Impacted

Labor
Goal

Impacted

Total plant 
shutdown

Area materials 
melted

Rx dump-pit not in 
"ready" status

Building #4 clean-
up

Flare is "down"

Determination of 
event causes and 

resolve(Investigati
on)

Rx 14 catalyst tank 
uncontained 

exotherm event

Uncontrolled 
reaction in 

catalyst tank

Operating outside 
of normal 

parameters

Agitated reactants 
in catalyst tank to 

long

Rx 14 not 
available to accept 

catalyst

Added time for Rx 
14 monomer 

wash 

"chunks of 
polymer" dropping delays

Monomerwash 
was effective in 

past batches

?? (Chad)

Styrene (M1) and 
catalyst in tank

Agitator "on"

Possible Solutions: 
Change  to replace  M1 
with deion water SOP

    
considering time in tank, 
temp, etc..

SOP called for
agitator "on" 

Decision to charge 
Rx 18 (while Rx 14 

was monomer 
wash)

Rx 18 was ready
(normal 

operation)

Spacing issues 
with Rx 18

Stopped
operations Flare down Rx 18 dump in pit

SIS activation 
dumped Rx 18 to 

pit
Rx 18 temp >210

Uncontrolled Rx 
18 reaction (over 

temp)

To much heat 
added to jacket at 
particular reaction 

step

Abnormal reactor 
status

Control response 
incorrect for 
reaction step

(temp overshoot)

Multiple loss of 
steam events

Multiple boiler 
outages on #3 & #4

Leaking steam 
header valve (TD)

Boiler #3 instrument 
problems

Rx jacket cooler 
than normal for 

step

DCS was not 
programmed for 

this situation

Possible Solutions:
Determine and cold eye review probable 
scenarios and control response from 
DCS/SOP/EOP

Add programming considering heat rates 
(jacket temps) with respect to Rx temp 
(thermal balance) 

Operations 
manually reduced 

jacket temp per 
EOP

Loss of steam SOP 
called jacket temp 
reduction to 150

Response to 
increasing Rx 
batch temp -

reduced to 90

Possible Solutions:Determine 
initiation rate for catalyst from 
supplier and account for 
accordingly in control systems

Possible Solutions: Complete 
CauseMap on boiler instrument 
problems,, boiler start problems, 
boiler hydraulic problems, boiler 
isolation problems

Possible Solutions: 
Increase overall 
organizationknowledge 
of boilers, boiler 
maintenancem 
and boiler operation at a 
level to add the most 
value

Possible Solutions: Review 
SOPs to assure proper 
response to probable reactor 
thermal and pressure events

Inadequate 
knowledge 

process to control 
this event

Possible Solution: 
Assure EOP 
adresses both dry 
catalystin tank and
monomor in tank

No advanced 
alarming of 

runaway 
exotherm 

Uncnrolled
release of 

inventory spread 
over area

Inadequate 
channeling of 

inventory to a safe 
place

Limited process 
variable status (no 

tank temps)

Lack of operational 
knowledge of 

exotherm scenario 

Lack of EOP/SOP 
coverage

Lack of specific 
exotherm 

knowledge 
(catalyst tank)

Event command 
not communicated 
catalyst tank status 
(monomer in tank) 

after Rx 18 dumped

Focus was 
dominated by Rx 

18 event and
response

     
assure they include all 
statuses and conditions of 
vessels, field verification of 
agitator status, etc.. (cat 
tank, additive tanks, etc..) 
"from 6th floor to grade"

status is a positive indication 
(Feedback from shaft 
pickup?)

Evidence: DMF to add 
alarms to cat tank

Evidence: DMF to add PV 
measurements to cat tanks

Inadequate layers 
of protection

(LOPA) 

Possible SolutionVerify 
exotherm scanerio in PHA 
and challenge

Possible: DMF to design 
tank to contain exotherm 
and channel to safe place

Evidence: DDevelop EOP 
for exotherm scenario

Possible Solution: Develop 
new mental models for 
operations (Communicate) 
of exotherm events to 
include catalyst tank events 

Possible Solution:  Revisit 
the practice of limiting time 
of reaction 

Flare EOP for 
styrene in pit 

condition

Possible Solution: Revisit 
"flare off " not that foam is 
in place

Hotpolymer 
sprayed over area 

from tank

Exposedmaterials 
present in area

Charge materials 
staged next to 
catalyst tank

Possible Solution: 
Determine the best 
staging strategy for 
materials in the 
reaction are

Rx 18  Dump (see 
below)

FHR Risk 
Philosophy

Unable to 
complete Rx 18 

heat-up (see 
below)

Plant not allowed 
to initiate batches 

with styrene  
charge in pit

Only allowed one 
charge in pit with 

foam per Risk 
Philosophy
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